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osting by EAbstract Objective: To report factors predicting the visual outcome and complications in eyes
that underwent pars plana vitrectomy (PPV) to manage dislocated intraocular lenses (IOLs).
Patients and methods: A retrospective chart review was performed. Clinical data recorded from the
patient charts include, demographic, preoperative, intraoperative, and postoperative, with emphasis
on visual acuity, interval between IOL dislocation and pars plana vitrectomy, surgical method and
complications. Patients with follow-up of less than three months were excluded.
Results: Ninety-four patients were identiﬁed, 63 males and 31 females. Age ranged from 2 to
85 years (mean 52.6). The range of follow-up was 3 to 108 months (mean ± SD 19.4 ± 17.4
months). The ﬁnal visual acuity was 20/50 or better in 52 (55.3%) eyes. Our analysis indicated that
visual rehabilitation with IOL was signiﬁcantly associated with better visual acuity as compared
with eyes that were left aphakic (P= 0.0092). There was a trend toward a better visual outcome
when PPV was performed within two weeks from the diagnosis of the dislocated IOL which was
associated with good visual outcome (20/200 or better) in 85.7% of eyes compared with 78.8%
of eyes. Management of IOL by interoﬁxation was associated in (90.0%) of eyes with good vision
(20/200 or better) compared to 76.1% eyes that had exchange of IOL through the limbus. Postop-Vitreoretinal Division, King
x 7191, Riyadh 11462, Saudi
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188 A.M. Al-Halaﬁ et al.erative complications include cystoid macular edema in 9 (9.6%), glaucoma in 9 (9.6%), bullous
keratopathy in 8 (8.5%), retinal detachments in 6 (6.4%) eyes, and relapsing uveitis in 2 (2%).
Conclusion: In this series, the ﬁnal visual outcomes were improved and the rate of postoperative
complications were low. Eyes that were pseudophakic had signiﬁcantly good visual outcome com-
pared with eyes that were left aphakic. To the best of our knowledge, this may be the largest study
on dislocated IOL removal by PPV with good visual results compared to other studies.
ª 2011 King Saud University. Production and hosting by Elsevier B.V. All rights reserved.1. Introduction
The incidence rate of IOL dislocation has been estimated to
be 0.2–1.8% for patients after cataract surgery (Mello et al.,
2000; Smith and Lindstrom, 1985; Stark et al., 1983). If the
dislocated lens is in a stable position outside the visual axis
and unassociated with other complications, it may be well
tolerated in the vitreous cavity for an extended period
(Flynn, 1987). However; the presence of a dislocated PCIOL
in the vitreous cavity may further increase the risk of com-
plications and may also create additional visual disturbance
if it is mobile or located in the visual axis (Williams et al.,
1998). Past reports have described the repositioning of the
PCIOL at various intraocular locations (Steinmetz et al.,
2004; McCannel, 1998; Sternberg and Michels, 1986; Girad,
1981; Girard et al., 1988; Smiddy, 1989; Campo et al., 1989;
Anand and Bowman, 1990). Some of the recent vitreoretinal
methods of PCIOL repositioning gaining wide acceptance in-
clude the scleral loop ﬁxation, (Maguire et al., 1991a) the
snare approach, (Maguire et al., 1991b) the use of perﬂuoro-
carbon, (Lewis and Sanchez, 1993; Liu et al., 1991) and the
25 gauge implant forceps (Duffey et al., 1999). Most of the
previous reports on management of posteriorly dislocated
IOLs consists of small number of patients. We report a
retrospective analysis of a large series of eyes managed by
pars plana vitrectomy for posterior dislocated IOLs to inves-
tigate factors predicting the visual outcome and
complications.
2. Patients and methods
After obtaining approval from the research council and human
ethics committee at King Khaled Eye Specialist Hospital
(KKESH), one hundred ﬁfteen charts of patients, who under-
went PPV for posterior dislocation of IOLs between January
1994 and December 2004 at KKESH and King Abdulaziz Uni-
versity Hospital (KAUH) were reviewed. Twenty-one patients
were excluded from this study because the follow-up period
was less than 3 months.
Clinical data recorded from the subject charts included the
age and gender. Preoperative information collected include:
the presence of ocular disease prior to cataract surgery as well
as corneal disease, pseudoexfoliation, uveitis, glaucoma, trau-
ma, myopia, retinal diseases and retinal surgery, stage of cata-
ract, type of cataract procedure either extracapsular cataract
extraction (ECCE) or phacoemulsiﬁcation, and timing of diag-
nosis, IOL dislocation either intraoperative or postoperative.
Ocular ﬁndings before vitrectomy include: best corrected vi-
sual acuity, associated complications such as corneal edema,
preoperative intraocular pressure, hyphema, vitreous trapped
in the wound, vitreous adhesion to iris/capsule, iris tissue loss,
posterior capsule tear, vitreous hemorrhage, retained lensmaterial, retinal tear and retinal detachments. The collected
operative information include: duration between dislocation
and surgery and the surgical method of management. Postop-
erative information include the ﬁnal best corrected visual acu-
ity and the development of post operative retinal detachment,
cystoid macular edema, bullous keratopathy, anterior uveitis,
glaucoma, secondary lens dislocation, conjunctival erosion of
ﬁxation sutures of scleral ﬁxated IOL, endophthalmitis, and
follow-up period.
2.1. Statistical methods
The data were entered into the computer using Stat Pac Gold
statistical software. The same software was used to generate
the descriptive statistics for the study group. The descriptive
statistics that were computed include the mean ± standard
deviation, median and the proportions of eyes or study sub-
jects having the various factors that were investigated. The
association between the two categorical variables was investi-
gated using the Chi-square test. A P value less than 0.05 indi-
cated statistical signiﬁcance. We also used logistic regression
analysis to analyze the data.
3. Results
The study included 94 eyes (93 patients); 31 (33.0%) women
and 63 (67.0%) men. Age ranged from 2 to 85 (median 60;
mean ± SD 52.6 ± 22.8). The range of follow-up was 3 to
108 months (median 15; mean ± SD 19.4 ± 17.4 months).
Co-existing ocular diseases, status of the crystalline lens at
the time of initial surgery, and surgical techniques are shown
in Table 1. Diagnosis of IOL dislocation was made intraoper-
atively in 4 eyes and postoperatively in 90 eyes. The interval
between the original cataract surgery and the diagnosis of dis-
location ranged from one day to 3,240 days (median 60;
mean ± SD 408.5 ± 700.1 days). The interval between the
diagnosis of the dislocation and PPV for surgery ranged from
1–330 days (median 7; mean ± SD 27.7 ± 54.7 days). Preop-
erative characteristics of the eyes at presentation with IOL dis-
location are shown in Table 2.
All patients underwent pars plana vitrectomy. The dislo-
cated IOL was freed from any remaining vitreous adhesions.
Heavy liquid was used in 51 eyes to ﬂoat the IOL to the pupil-
lary plane. In the remaining 43 eyes, the IOL was grasped with
forceps and brought to the pupillary plane. The IOL was then
removed from the eye by extending limbal incision in 70 eyes,
and through pars plana scleretomy in 2 eyes. Prophylactic 360
degree laser treatment was applied posterior to ora serrata in
10 eyes. Endolaser photocoagulation for retinal break was
done in 25 eyes and scleral buckle was inserted in 2 eyes that
presented with retinal detachment. Gas tamponade was used
in 12 eyes.
Table 1 Co-existing ocular diseases, status of the crystalline lens at the time of initial surgery, and surgical techniques.
Status No. of eyes (%) Status No.of eyes (%)
Co-existing ocular diseases Stages of cataract
– immature 29 (42.6)
– corneal opacity 7(7.5) – mature 17 (25.0)
– pseudoexfoliation 4(4.2) – traumatic 10 (14.0)
– glaucoma 7(7.5) – congenital 8 (11)
– uvietis 4(4.2) Cataract procedure
– myopia 11(11.7) – Extracap. Extraction 71 (75.6)
– diabetic retinopathy 5(5.3) – phaecoemul siﬁ cacationon 11 (11.7)
– marfans syndrome 1(1) – lens aspiration 12 (12.7)
– trabeculectomy 1(1) Type of lOL
– squint surgery 1(1) – nonfoldable(PMMA) 81 (89.0)
– foldable 13 (11.0)
Table 3 Post operative complications in all eyes.
Characteristics No of eyes Percentage (%)
Anterior uveitis 2 2.1
Bulbus keratopathy 8 8.5
CME 9 9.6
Retinal detachment 6 6.4
Glaucoma 9 9.6
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20/94 (21.3%) eyes when capsular support was sufﬁcient.
Scleral ﬁxation of IOL was done in 30/94 (31.9%) eyes. In
27 out of 30 eyes at the time of PPV as primary, whereas, in
3 eyes it was performed at a later date. Anterior chamber
IOL (AC/IOL) was implanted in 23/94 (24.5%) eyes; 22 as pri-
mary procedure and one as secondary. Twenty-one eyes were
kept aphakic.
Postoperative complications are summarized in Table 3. Of
the nine eyes with CME, six had diabetic retinopathy, one had
chronic CME which was related to uveitis and two had epire-
tinal membrane. Of the nine eyes with elevated IOP, three had
chronic glaucoma before cataract surgery; one was a case of
neovascular glaucoma. All cases were controlled by one or
two antiglaucoma medications except one which needed
trabeculectomy.
Our analysis showed that the incidence of postoperative
pars plana vitrectomy (PPV) complications was not related –
whether PPV was performed before or after 14 days from diag-
nosis (P= 0.1166). The incidence rate of PPV complications
was higher in eyes where IOL management was done by IOL
removal through the limbal wound (45.4%) than in eyes that
were managed by interoreﬁxation (32.8%). However, the dif-
ference between the two rates was not statistically signiﬁcant
(P= 0.4367).
We used univariant analysis to identify the variables that
were positively associated with postoperative complications
The predictor variables used were age (618 years/>18 years),
initial BCVA (LP-CF,20/200 or better), cataract procedure
(ECCE/phacoemulsiﬁcation), type of IOL used (PMMA/Fold-
able), interval between diagnosis and PPV (614 days/
>14 days), use of PFC liquid or gas tamponade, endolaser,
pseudophakia, postoperative PPV complications, and previousTable 2 Characteristics of the eyes at presentation with IOL disloc
Status No. of eyes (%)
– Visual acuity
20/20–20/50 2 (2.13)
20/60–20/200 22(23.40)
CF-LP 70 (74.47)
– IOP (>22 mmhg) 7 (7.45)
– Corneal edema 12 (12.76)
– Hyphema 3 (3.19)eye diseases prior to surgery. No predictors for the incidence of
postoperative complications were identiﬁed. However with
stepwise logistic regression analysis, only presence of previous
eye disease prior to surgery (odds ratio = 2.83; 95%
CI = .85–7.94) tend to associate with the development of post-
operative PPV complications, after adjustment for all the other
factors. Therefore, the estimated risk of developing postopera-
tive eye complications after undergoing PPV for dislocated
IOL was 2.83 times higher for eyes that had previous eye dis-
eases as compared to eyes without.
In this series, the overall visual outcome was good with ﬁnal
visual acuity 20/50 or better in 52 (55.3%) out of 93 eyes. Early
PPV (14 days or less) resulted in more eyes (85.7%) attaining
best corrected visual acuity (BCVA), of 20/200 or better than
delayed PPV (more than 14 days) where 78.8% of eyes at-
tained BCVA of (20/200 or better). However, the difference be-
tween the two percentages was not signiﬁcant (P= 0.8120). A
larger percentage of eyes where IOL managed by interoreﬁx-
ation (90.0%) attained BCVA (20/200 or better) compared
to 76.1% of eyes that had IOL delivery through the limbal
wound, but, the difference between percentage was not statis-
tically signiﬁcant (P= 0.2966). A signiﬁcantly higher percent-ations.
Status No. of eyes (%)
– Iris tissue loss 13 (13.82)
– Posterior capsule tear 82 (87.23)
– Vitreous adhesion to the iris 13 (13.82)
Vitreous hemorrhage 9 (9.57)
Retinal detachment 2 (2.13)
Table 4 Results form logistic regression analysis showing the predictors of good ﬁnal visual acuity (20/200 or better).
Predictor variable Regression coeﬃcient Coeﬃcient standard error Odds ratio 95% CI
Age (618 years) 0.0454 0.049 4.05 0.167–6.55
Cataract procedure
a. ECCE 1184 2.119 1.37 1.38 3.27 8.32 0.581–18.4 0.388
b. Phacoemulsiﬁcation 2.119 1.38 8.32 0.388–17.8
Use of gas tamponade 0.1295 0.204 1.14 0.322–4.03
Pseudophakia 0.5567 0.414 1.74 0.119–25.6
Initial VA (20/200 or better) 0.7611 1.20 2.14 0.602–7.61
Use of endolaser 4.752 0.338 116 NA (too small)
Table 5 The relationship between ﬁnal visual acuity and
initial visual acuity.
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good vision (20/200 or better) as compared to 13/21(59.1%)
that were aphakic and attained the same level of ﬁnal visual
acuity (P= 0.0092).
The variables that were positively associated with good vi-
sion are presented in Table 4. As can be seen in the table, youn-
ger patients (618 years) tend to get good vision after PPV
(odds ratio = 1.05; 95% CI = 0.167–6.55). Good initial visual
acuity of 20/200 or better prior to the surgery was also associ-
ated with good ﬁnal vision after undergoing the surgery (odds
ratio = 2.14; 95% CI = 0.322–4.03). The cataract procedures
of ECCE (odds ratio = 3.27; 95% CI = 0.581–18.4) and pha-
ecoemulsiﬁcation (odds ratio = 8.32; 95% CI = 0.388–1.78)
were also associated with good vision. The above variables
that were positively associated with good vision were further
reanalyzed using stepwise logistic regression analysis which in-
volves adjustment for the various factors to ﬁnally determine
the variables that are signiﬁcantly associated with the attain-
ment of good ﬁnal vision. Results from this analysis indicated
that there were no signiﬁcant associations.
The relationship between the ﬁnal visual acuity and initial
visual acuity are shown in Table 5. The frequencies along theTable 6 Final VA 20/50 or better in current and previous
studies.
Study Year No. of cases
Campo et al. (1989) 1989 10 out of 17 (58.8%)
Flynn et al. (1990) 1990 24 out of 36 (66.6%)
Smiddy (1995) 1995 39 out of 78 (50%)
Mittra et al. (1998) 1998 5 out of 9 (55.6%)
Williams et al. (1998) 1998 5 out of 8 (62.5%)
Sarraﬁzadeh et al. (2001) 2001 39 out of 59 (66%)
Current study 52 out of 94 (55.3%)diagonal line represent eyes without change in visual acuity.
There were 3 eyes (3/94 = 3.2%) whose vision deteriorated.
The prevalence rate of worst vision of counting ﬁnger or
less reduced from 74.5% eyes at presentation to 20.2% eyes
at the last follow up and the reduction was statistically signif-
icant (P< 0.001; student’s t-test for two proportions from the
same sample). The prevalence of t-test vision of more than or
equal 20/40 signiﬁcantly increased from 2.1% eyes at presenta-
tion to 40.4% eyes at ﬁnal follow up (P< 0.001). Therefore,
there were statistically signiﬁcant changes in visual acuity after
the surgery.
4. Discussion
In this series, the overall visual outcome was good with ﬁnal
visual acuity 20/50 or better in 52 (55.3%) out of 93 eyes. This
visual outcome was consistent with previous reports as men-
tioned in Table 6. Campo et al. (1989) showed that 10
(58.8%) of 17 eyes had the ﬁnal visual acuity 20/50 or better.
Flynn et al. (1990) reported that 24 (66.6%) of 32 eyes had sim-
ilar ﬁnal visual outcome. Mittra et al. (1998) showed that 5
(55.6%) of 9 eyes had vision 20/50 or better. Sarraﬁzadeh et
al. (2001) showed that 39 (66%) of 59 eyes, and (Smiddy
(1995) reported 39 (50%) of 78 eyes had 20/50 or better vision.
The current study focuses on the predicting factors for bet-
ter postoperative vision. Younger patients (618 years) tend to
get good vision after PPV which may be related to better
wound healing after vitreoretinal surgery. Further studies
may be required to evaluate the results of younger patients.
Our analysis indicated that early PPV (2 weeks or less) re-
sulted in more eyes (85.7%) attaining good vision whereas only
78.8% of the eyes operated more than 2 weeks had good vi-
sion. However, the difference was not signiﬁcant. On the other
hand, Smiddy (1995) found that the ﬁnal visual acuity did not
appear to correlate with the interval from placement to dislo-
cation or interval from dislocation to surgery. In the current
and previous studies (Campo et al., 1989; Flynn et al., 1990;
Mittra et al., 1998; Sarraﬁzadeh et al., 2001; Smiddy, 1995)
there was a signiﬁcant improvement in the visual acuity after
PPV for dislocated IOLs. In addition, we found that a signif-
icantly higher percentage of pseudophakic eyes (86%) attained
good vision compared with (59.1%) eyes that were left apha-
kic. In the current study, there were 3 eyes (3.2%) that had
worsened vision. Two of them were counting ﬁngers due to
CME while one case was light perception related to failed cor-
neal graft. Similarly, Steinmetz et al. (2004) showed that 5 eyes
(5/59 = 8.5%) had worsened visual acuity after surgery sec-
ondary to postoperative retinal detachments, pseudophakic
bullous keratopathy and macular hole. In addition, Campo
Visual outcome and complications of pars plana vitrectomy for dislocated intraocular lenses 191et al. (1989) found a visual acuity of 20/200 or worse in 5 eyes
(5/17 = 29%) secondary to vision limiting conditions such as
retinal detachment, CME and age related macular degenera-
tion. In the current study, there was a trend to a better ﬁnal
visual outcome with IOL management by internoﬁxation com-
pared to IOL manipulation through a limbal wound for re-
moval or exchange. On the other hand, Smiddy (1995)
reported that neither surgical approach nor management tech-
nique appeared to correlate with the ﬁnal visual acuity. In a
previous study, (Sarraﬁzadeh et al., 2001) the ﬁnal visual acu-
ity was similar between the eyes that underwent lens reposi-
tioning and the eyes that underwent lens exchange
(Sarraﬁzadeh et al., 2001).
Postoperative complications in our series included anterior
uveitis, bullous keratopathy, CME, glaucoma, and retinal
detachment. Retinal detachments developed in 6 (6.4%) eyes.
Others reported 1.3–16.3% incidence of retinal detachment
(Steinmetz et al., 2004; Sarraﬁzadeh et al., 2001; Smiddy,
1995). Flynn et al. (1990) mentioned that careful management
of the vitreous base, proper placement of the pars plana inci-
sions and appropriate use of retinopexy may minimize the risk
of retinal tears or detachment. Table 7 shows the incidence of
RD in current and previous studies. Cystoid macular edema
(CME) was found after removal of dislocated IOL in our series
in 9 (9.6%) eyes. Others reported 7.7–34% incidence of CME
(Steinmetz et al., 2004; Sarraﬁzadeh et al., 2001; Smiddy, 1995)
as shown in Table 8. The incidence of high intraocular pressure
more than 22 mmHg was reported in 5 (6.4%) of 78 eyes Smid-
dy, 1995. In our study, the incidence was 9 (9.6%) – three of
them known to have chronic glaucoma before cataract sur-
gery. One eye had neovascular glaucoma with visual acuity
of counting ﬁngers. All of the cases controlled by one or two
antiglaucoma medications except one case that had advanced
cupping and trabeculectomy was done previously. In our series
3 eyes with ACIOL had bullous keratopathy and underwent
penetrating keratoplasy.
In the current study, we studied the predicting factors for
postoperative complications. Our analysis showed that the
incidence of PPV complications were not related to timing
of the procedure, whether the PPV was performed twoTable 7 Incidence of RD in current and previous studies.
Study Year No. of cases
Smiddy (1995) 1995 1 out of 73 (1.3%)
Sarraﬁzadeh et al. (2001) 2001 65 out of 9 (10%)
Stienmetz et al. (2004) 2004 55 out of 9 (8.5%)
Current study 6 out of 94 (6.4%)
Table 8 Incidence of CME in current and previous studies.
Study Year No. of cases
Campo et al. (1989) 1989 5 out of 17 (29%)
Smiddy (1995) 1995 6 out of 78 (7.7%)
Sarraﬁzadeh et al. (2001) 2001 14 out of 5 (23.7%)
Stienmetz et al. (2004) 2004 13 out of 59 (22%)
Current study 9 out of 94 (9.6%)weeks or less or was delayed more than two weeks. On
the other hand, Smiddy (1995) reported that ideally, surgical
repair should take place during the initial cataract surgery
for cases in which intraoperative IOL dislocation has oc-
curred. If this is not feasible, emergency surgery within
two weeks is the usual approach. This allows sufﬁcient time
for the initial inﬂammation and corneal edema to subside or
for the surgeon to determine the visual or refractive severity
of consequences of the dislocation. Other ocular conditions
(e.g. retinal detachment) may dictate earlier intervention.
In the current study, there was a trend to a lower incidence
rate of PPV complications in eyes where IOL management
was done by interoﬁxation than eyes that had IOL removal
through the limbal wound for exchange. This may be related
to less manipulation during the procedure which decreases
ocular tissue damage. In addition, we found that the esti-
mated risk of developing postoperative complications after
PPV for dislocated IOL was higher for eyes that had
previous ocular disease as compared to eyes without
previous disease (e.g. diabetic retinopathy, myopia, and
trauma).
In conclusion, the overall visual outcome was good and the
rate of complication was low in our series. Eyes that were
pseudophakic had signiﬁcantly good visual outcome.References
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